Cell cycle-dependent changes in arachidonic acid and glycerol metabolism in Swiss 3T3 cells stimulated by platelet-derived growth factor.
Quiescent Swiss 3T3 cells stimulated to divide by human platelet-derived growth factor (PDGF) were used to investigate cell cycle-dependent changes in arachidonic acid, stearic acid, and glycerol metabolism. PDGF at 12 ng/ml stimulated incorporation of labeled arachidonic and stearic acid into phosphatidic acid and phosphatidylinositol within 60 min. With similar kinetics PDGF stimulated glycerol incorporation into phosphatidic acid and phosphatidylinositol indicating early growth factor-dependent stimulation of de novo phosphatidylinositol synthesis. This early effect of PDGF was specific for the phosphatidylinositol synthesis pathway since no comparable changes were noted in other glycerolipids. After a lag of 4-6 h, PDGF strongly stimulated arachidonic acid incorporation into triacylglycerol: at 6 h, arachidonate radioactivity in triacylglycerol exceeded that in phosphatidylcholine, phosphatidylethanolamine, and phosphatidylinositol. This effect of PDGF was not associated with de novo triacylglycerol synthesis since no increase in the rate of glycerol incorporation into this lipid was noted. Finally, PDGF stimulated incorporation of glycerol into all major phospholipids and triacylglycerol during S-phase. These results disclose three novel effects of PDGF on glycerolipid metabolism in Swiss 3T3 cells: 1) early selective activation of the phosphatidylinositol synthesis pathway; 2) delayed strong stimulation of arachidonic acid incorporation into triacylglycerol; and 3) late induction of de novo phosphatidylcholine, phosphatidylethanolamine, and triacylglycerol synthesis. These PDGF effects are likely to play important roles in phosphatidylinositol metabolism, membrane biosynthesis, and fatty acid turnover in rapidly growing cells.